Remarks 



This Preliminary Amendment cancels, without prejudice, claims 1-9 in the 
underlying PCT Application No. PCT/DE03/03500 and adds new claims 10-18. 
The new claims, inter alia , conform the claims to United States Patent and 
Trademark Office rules and do not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b). the Substitute Specification 
(including Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(ii) and 1.125(c), a Marked- 
Up Version of the Substitute Specification comparing the Specification of record 
and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT Application No. PCT/DE03/03500 includes an 
Intemational Search Report, dated March 10. 2004. a copy of which is included. 
The Search Report includes a list of documents that were considered by the 
Examiner in the underlying PCT application. 

Applicant asserts that the subject matter of the present application is new. 
non-obvious, and useful. Prompt consideration and allowance of the application 
are respectfully requested. 



Respectfully Submitted, 



KENYON & KENYON 





One Broadway 

New York, NY 10004 

(212) 425-7200 
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DEVICE FOR DETECTING AN OBSTACLE UNDERRIPE 

Rack qroun rt Information iiL LuuLina nn 

- The prcocnt invcntio xi lo aj.rGCT:ca u. 

j:u the iua ^pLiirlrn l - i j a Lui H: nlni m 

An undernde gua,d for a ta,oK .^._...e-.«-HadSS^^ 

NO 5 507.546. Such an undemde gua«) has the disadvantage tha. * represents 

^itiona. weight tor the tmoK. «su«ing ,n tess goods being able to be transported. 

AJ.ouLayLO nf rli^aimniBrYQfnwl"''«'"i°'i ^ . . 

The device according to the present inventton ,or de.ec«ng an obstacle undemde 

, >«.».a^>^ a L u iuu .1 HI -l-n t p .^e«»-^hasthe 

advantage over the related art that the vehide i«e.. which actually -"^"^^ 
obstacle is able to detect this obstacle undentde earty using a '^J^^^ 
makes it possible to initiate p-otecdve measures already very earty regarding me 
Tils obsta^e underrtde. The distance measurtng device is only ^ be al«.»d 

. — yverticailv.Anaiignmentin.hehortzontaldirect.„aswe«as^.^^^^^^^^ 

direction, or at any angle between the horizontal ^ the vert^l. '^'^J^ 
possible, in addition, devices for underride protection on tmcKs could be dispensed 
With, thereby omitung the addi«onal weight. "^"^ 

in 1 u,.. 

iuaL-lJL,»Ji.ill inrnnr Llalm I'nnniM ^ - 

It is particulariy advantageous that the vertical distance measuring device has at 
least one transceiver. This transceiver may have ultrasound ^^^^^ 
sensors. A Lidar system is also possible here, it is altemat^ely possible to use 

25 video sensor. 




A significant advantage is the fact that the distance measuring device is located on 
the bumper. This is the outemiost part so that, due to the location of the vertical 
distance measuring device alone, a truck underride or another obstacle underride is 
detected very eariy. By using the distance measuring device, it is possible In 

5 particular to differentiate between a bridge underride and a truck underride since the 
distances are correspondingly different. The endangennent or triggering of protective 
measures for the vehicle occupants occurs at such a distance which could be 
hazardous due to the obstacle. The distance measurement may advantageously be 
carried out from different locations on the bumper distanced from one another. 

10 Measuring errors may thus be con-ected via a plausibility check, thereby also 
achieving greater accuracy. 

The device according to the present invention is connectable to a control unit for 
restraint systems or restraining means, such as airbag. seat-belt tightener, roll bar. 
and the like, in such a way that the control unit triggers the restraining means as a 
15 function of a signal of the device, i.e.. if, in the event of an obstacle underride, an 
obstacle is detected which could pose a danger to the vehicle occupants, the 
restraining means, providing the appropriate protection, are conrespondingly 
triggered. 

The device according to the present invention may also be configured for sensing 
20 pedestrians in particular. For this purpose, the device according to the present 
invention must be connected to different sensors in the front section of a vehicle. 
Since contact sensors or sensors known as prognostic sensors (pre-crash sensors) 
are predominantly used here, an unambiguous association with a pedestrian 
accident is needed. The device according to the present invention creates the 

25 advantage of differentiating a pedestrian from a stmck obstacle such as a bumper of 
another vehicle, a parking post, or the like, thereby reducing the number of misuse 
cases and unnecessary repair costs. The device according to the present invention 
also being able to be integrated into the bumper area yields multiple benefits, a clear 
cost reduction, and increased functionality since existing control units may be used 

3 0 for data collection and an analysis may be performed if needed. 
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Moreover, there is the advantage that the protective mechanisms for the pedestrian 
may be activated at the earliest possible instant, since the bumper represents a first 
contact point to the object. 

The distance measuring device may preferably also or additionally be situated on the 
5 rear bumper in order to also detect a truck underride when backing up. 

Drawing 

Exemplary cmbodirnQnto of the prcocnt invention arc illuotratcd 
in the drawing and explained in greater detail in the 
following deacription. 

10 Brief Description Of The Drawings 

Fig. 1 H g^shows a top view of the device according to the present invention— ^ 

Fig. 2 E jgg^shows a side view of the device according to the present invention- 

Fig. 3 B g^shows a flow chart of a possible process within the control unit of the 
15 restraint system. 

Detailed Description of the Exemplary SmbodimGnto 

A plurality of restraint systems, which should protect the occupants in the event of an 
accident, are presently used in some vehicles. Vehicle/vehicle accidents, roll-over 
accidents, side crashes, and other accident situations are predominantly covered. A 

2 0 plurality of sensors iegm utilized to recognize such accidents. The sensors are 
essentially configured for the purpose of recording kinematic variables such as 
acceleration. Appropriate ignition means are ignited In the event of too high an 
acceleration or too high a speed. But pre-crash systems are also known. A radar 
sensor, for example, which is installed on the bumper in the horizontal direction, 

25 monitors the surroundings and is to recognize future accident situations, restraint 
systems being triggered as a function of the signal of such a pre-crash sensor. 

A different, less safety-critical system is based on ultrasonic sensor technology 
which is used for a parking aid. Such "parking sensors" assist the driver during the 
parking operation and emit a warning signal when adjacent vehicles or other 
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obstacles are too close. The range of these sensors is approximately 70 cm to 1 m. 
A future object of passive protection is the expansion of pedestrian protection. Some 
strategies for pedestrian protection have already been mentioned, contact-based 
sensors in the bumper area being predominantly used. But radar-based sensors and 
5 other pre-crash sensors may also be used here. 

However, it is disadvantageous that the mentioned sensors have absolutely no effect 
In the event of "truck underrides." The airbag is mostly ineffective here since the 
mass difference is extremely high and conventional restraining means such as 
airbags or seat-belt tighteners do not work in these situations. Absent crash crumple 
zones in a truck and the inadequate conformity of the vehicle contours are to be 
viewed as reasons for this. In the event of a rear-end impact, the passenger car 
undem'des the rear end of the truck with its front end. In passenger car/passenger 
car accidents, the crash would begin at the bumper, but not in such underride 
crashes. As a rule, the first contact with the truck occurs with the hood. Reliable 
deployment of the restraining means in a timely fashion is no longer possible and the 
respective sensors send signals insufficient for this purpose. 

The risk of getting killed in a collision between a passenger car and a truck is three 
times greater than in a passenger car/passenger car crash. Two thirds of the killed 
passenger car occupants lose their lives in head-on collisions with a truck front end. 

20 Therefore, it is propoaod Drovided according to the present invention to generate an 
additional input signal for restraining means which is to be included in the general 
underride sensor. A distance measuring device is propo3cd provided which is 
aligned vertically to detect such a truck underride. Ultrasonic sensors, or also radar- 
based sensors, may be used for this purpose. These sensors should preferably be 

25 installed in the bumper area. Thus, distance measurement takes place in the z 

direction. The device according to the present invention should be designed in such 
a way that it preferably senses over the entire bumper in order to enable detection of 
this underride as eariy as possible, even in the event of a skew truck undenride. The 
distance measuring device, i.e., the respective sensors, is typically installed in a 

30 vertical position. This results in sensing being possible in the z direction. During 

nomrial driving, no obstacle is typically to be detected in the bumper area, so that the 
sensors send predominantly zero signals. Should an obstacle or a tmck appear in 
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are to be activated. 

Fiourel showsatop view ofthe device acco«iing.o the present InventioaA 
bule itl .nountL on a .ongitudina, chassis bean, 10 on bom sides o. a bod . 
r o g tudina. chassis bean,s are connected to one another via a «^ bea. 1 1 . 
Buda has .bur vertically aligned distance measuring devices 13 «,,ough 1^ 
Thrd.s.ancen,easuHng devices are radar^ased in th.^se.n«^e.^^ 

I iHar <*pnsors or v deo sensors wnicn are 

Dossible to also use ultrasonic sensors, Lidar sensors, or 

^>r distance measuring. Four sensors are used he.. Th,s enables 
particularty large coverage during distance measunng. 
r^ure 2 shov. a side view of the device according to the present inver^-nj^ 
humper 21 is mounted on vehicle 20. Sensors 23, otwhich on y one 
an upward sensing area 22. Distance measuring itself taKes place according to the 
known methods in radar systems. 

, Figure 3 shows in a flow chart how the sensor data ofthe distance 

:Ltdggennga,gohthm.Thebumperse„sor^.readoj«,nm^^^^ 

and this data is pracessed and recorded In method step 32. The data is 

s bl uently supplied to the tnggehng algorithm in met,»d step 33. AddtK^na. 

I' s^na s obLned in method step 31 are also Input Into the trtggenng 

„ Z^m This indudes signals f..m pr«rash sensors, acceter^tion senso^^nd 
addLal -sors such as pedestHan sensors or other defonnatK,n sensors. The 
Srithm subseguen«y executes the method in n«thod step 33 and .om,s a 
Sing decision « needed. This triggering deciston is sub)ected ^^'^^ 
in method step 34, sensor signals from method step 31 also 

,0 A conecuon as a function of the plausibility check taKes place ,n me«iod step 35 

arrmethod step 36, the triggering signal Is gated in a logic with the s^nals wh„=h 




were checked for plausibility. This possibly results in triggering of the restraint 
systems in method step 37. 
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Abstract Of The Disclosure 



A device for detecting an obstacle underride io dGacribcd which is situated on 
the vehicle front. The device detects an obstacle underride via a vertically positioned 
distance measuring device. Radar sensors, ultrasonic sensors, or video sensors may 
^used for distance measuring. 

(Figure 2) 
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